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(54) INK COMPOSITION FOR INK JET PRINTING CONTAINING EMULSION POLYMER 
ADDITIVE STABILIZED WITH STRUCTURAL POLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve resistance to water and bleeding, and, especially for 
a pigment-based ink for use in a continuous flow system, to maintain or improve the loading 
stability while improving resistance to water and bleeding, by incorporating, in an aqueous 
carrier medium, a colorant and an emulsion polymer additive stabilized with a structural 
polymer. Y 

SOLUTION: This ink composition comprises (a) 70 to 99.8wt.%, based on the total ink 
composition, aqueous carrier medium which is a mixture of water and one or more of water- 
soluble organic solvents, preferably, a mixture of water and a polyhydric alcohol, (b) 0.05 to 
8wt.%, based on the total ink composition, colorant which is a pigment having a particle 
diameter of 0.005 to 5 microns or a disperse dye which is insoluble in component (a), (c) 0.1 
to 8wt.%, based on the total ink composition, polymeric dispersant which is a structured 
polymer or a branched polymer, the structural polymer being a random polymer, a block 
copolymer or the like, and 0.01 to 20wt.%, based on the total solids of the ink composition of 
(d), emulsion polymer additive stabilized with (e) a structural polymer stabilizer. 
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(54) [sewo^s;] iiitt#U7-T$gftWcxT;^3>#y^Mmts^>^y MB-f 
fifth 

(57) [Bft] 

(a) *ttffi{Mfcftei* (b) frfeJHi, -t LT (c) 




(b) m&mt i-zlx 

(c) «ait^ !) Lfcx^yi^j; g y# y 7 

^ y/uX&jitM y^^yv- ; tr^u^y^ 

— ; ; l&jJCT U >f ; ; * a ^ 

» ; N - fey Ky ;7^D;l/7; K ; > * ^ y 

E«^^ftjS*. 

y^^!i/^PtVK /^^y/^n-^^K y* 
^ ^ y ywS£;t ^ y $t y ^ y/K 

RtKo^v/xf/K ^ ^ y Yu^iz-fu t* 

/K h^fix h y uc^u^^y =i— p# y i^— ^ 

vK ^ y vH£2- h y ^f/k>D^^xf;K 

t y y v^/k / ? $ y P - h y /k ^ ^ ^ 
y/ufty/i'KVK r^y^i^^vK r^y/ug^^ 
y /ug^^n tvu % y ^ y /ur^^vk r^y^u 

$^3r>vK y ^ y/Htt2 -3L^/i^^vvK r^y^u 

tttf-^fvK y^ y/u^^ £ y a- n rn^fT!) 

T ^ y ^S£fc Ko^t^p fcT/K TfVv-hV 

/k r$ v/is$%2- h y y ^/u^n^r^ai^/u, y^y 
tvu, y ^ y y ^ y /v*, ^ ^ ^ y A-g^y 
/K yA-i^t-z/^vuy^yac^vi^ y^y;ug£ 
y i^/M^ i e » <t o 5i (fix ^ - 1 & ttm t -t z> m * 
[«i5ftJK4i lWE^vi^g ^#y -7— jk*d»ws, t 

Ittl ] CH 2 =C (X) (Y' ) 

[xt*. XliH^/^liCH 3 -C*>»J ; Y' (±, C (O) 
OH, C (O) NR 2 R 3 , C (O) OR< NR 2 R 
3 , C (O) ORs , Sfc(i*iie>Wifi-Cfc5 (ZZ 
T\ R 2 cfcJltfRs l±, -tiX-fixaScL-CH, tL<li 
Ci -Cg cOy/U*/U v T y — 'U t ti\t7 ;U*;IT V — 

at-£>»; ; r 4 liCi — c.5 (^rvuar/ui;^^;^^-^^ 

^l?^^T'LJ:l^C] — C20 (7)7^^/l.v7y.^;i/tib 




(2) #Bflsp 1 0 - 1 9 5 3 5 5 



] 

[»*JS 7 ] flJE«&SJ^«*5f»«aiJ-e*>5 r i: ^r^ 
«4i-5»3ft3JHcE<ftO-Y>^ifirii* 0 

*SI4 tr**Ti-4 r i 7 lcE«o-f 

[W*«9] SffE#y^-tt»«#WS^u y^n,1fy 

0. l-8«*%C0iBfl.t, 0. l-8lt%(7)yp^ 
^=^y-T-i, 9 4-9 9. 8a*%OTkttta«:aft: 

^lto. o i ^5m*^<nmm»t lto, tuit 

[»3R« 1 0 ] #TE^«it^/K y ^-T'^^fb L/^ 
^<5t0. 0 1-20 @^^Ii%£OitffSt5 I i 
1 1 ] BftEOfllatttTjf y *7-T^^ L/h^ 

Iis^rg i 2 ] ittfEotiitte* y ^— esc*fb l/^ 
m^$5. 1-2 oi^ii%oitfftt^:^ 

3] «rE»fe*J^«JH- fcyn s/^=^y-r 

ffl(-S^#.^0. 1 -SfiSo/oCO^^, 0. 1-8 
fi*%<0^n3/^3#y^-»ttaijt x 6 4-9 4. 7 
Sfi%c07Kttti»^f$4:, ^LT5. l-20S£%O 

-roCi:^i|#jai:-r^i|j)tJll i;:E*<7)^>*firictt. 
[00 0 1 ] 

hffl<o*tt>r >^(-Hi"S„ 

[0 0 0 2] 

ia*counf] -r >^-/xy hPnsifi, a^ft^-icpfft 




3 ^ f * - * m <Dmm -f y > * ic»><t a%l<o h % m 
[0003] mntmn<Djx^K y-?v 

mmt, wfcur<<*fcttjRLir<v^»»»«ifefp 
[0 0 0 4] *^-*o«»#nwiSf±. r^s^ifr- 

[0005] -f >t *U*bZ>z t -catflBi-^ffltt 

7o-«/U>^ (continuous flowprinter) "Cli, jjfi 
[0 0 0 6] 

[0 0 0 7] 

ffl-f >*fil**{±, (a) 7M4ffil*«E*& ; (b) *fe 
S'J£;-tLT (c) »att^i)^-T3cSfbLfc^/U 

o 0 
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[0008] ^/uv^g^/ify^—jKiDSiJii, 
r? y/u^&JztM*^ V/irJk*/-*— ; t'~A<^y 

y« ; N-t'^Ut'D y V> ; y ;UT 5 K ; / * * 
y K ; *5<fc t/-t*ub^RWft:A^^Si¥ J: 9 »« 

[0 0 0 9] £b\zit: % V /^teZTft?? V 

^y^-is, ***y/u»^7vK * * * v fret*.*? 
yMfc^vvK y /us£ 2-^,1^^ >- 

y /Htfc Kn^v^fvK ^^!I^8tKD^B 
K * y h^rv'^yK ^^^ynnh 

y/K y/u»2- h y ^^u^n^v-^/K * 
* * y y * * * y /^»p - h y >k ^ ^ 
>y/Hfty/utr/K r^y/i-BM^vK r^y/H^^ 
r^y^^ntVK r^y^»y^K r^y/u 

y^»7ais=./K r^y^st Ko*^xf 

T^y/Uglt Kn^r^DtVU, r^y a^M 
/K y/UBS2- h y ^^W^n^rv/m^/K y 

yu»^yi/v?/K r^y;Hb-M^ T*yyu»y 
/u tr/u, ^ ^ ^ y yuss, r ^ y 7« * * y /u» 

^^^y/nftt-y^ur^/ai^/u, r^y/nt 

i?^f/U7$yxf;K *5it/T^ y ;H> ? xfyW7 5: 

[0 0 10] ai-r/U^g >sKy-r— «8»pai±, T 

I B*T-« S ^7l<te^- y -7 - S: JE (c^^-T q r i: ^ x 

[0011] 

[«C2] CH 2 =C (X) ( Y' ) 

XliHtfcllCHa -Cfc^ ; Y' C (O) 
OH, C (O) NR2 R3 , C (O) OR 4 NR2 R 

3 , c (o) ORs , ifcii-tixfo^tt-cfcs w 
Ci —cs (dt/u^k t y— yuifc(±r;uip-yur y — 

n't?*?*; ; R4 liCi —Cs W7/v^r;i"^7^Wfc 

o) ] ^fc, i-e/w^g ^*y^— **P#J(i, xf uy 
^y a-yi/i;^ y u- h4b v j:^^uvyy =i-/u 
h y 7 ^ y u- ha»e>fc£>«u ^iiiiiio, '>*w»ta 

[0 0 12] St, «iStt#y^-SSJWli, t'p-^ 

/fyv-^77 h#y-^-i:A>e>fc*#J: 



(4) 
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[0013] it, M&m\*mm#mmx~hz>ztfcv 
[0014] *e>«c*fc* mftttfi)-* 

[0 0 15] 4fc, #!)^Hi»*»tt^oy^=*y 

0. 1 — 8l*%0)JM*i^ 0. l-8ll%oyDs/ 
^nTtfiJ^— 9 4-9 9. 8a*%0*ttfi#JICl* 
^ttO. 0 1-5li%^Bff^tLm Pit 

[0 0 16] ffiigti^y-e-T^^bL^^/U 

^sKy^— aaiDsyji, ^**&j**<b£**(-k^ 
#o. o i - 2 oH»^i:*%^*"c#*Ei"5w ta«-? 

[0017] £b{ZZt^ mm.tfV^-X~$:J£itLti 
(cg<5£ 0 . 0 1-5 B»#l*%o>**C : fiR£"**£ ^ £ 

[ooi8] «5H±#y ^--cftffifku^^/u 

#5. 1-20 SfMf %<??f T*#St ^ - t I 
[0 0 19] *fc. #fe»tt«»i:yni/^=n*y^- 

(w*<5&, ftO. l-8lt%«t, 0. 1-81 
y^=/Ky^— ft-tkfflli:, 6 4-9 4. 71 
*%<0*ttaf*:Kfti:, -tLTS. l-2 0li%^l 

[0 0 2 0] 

y»y^C, ^ct-^/Ky^^x^h^y^^ (th 

ermal Ink jet printer ) # Jztfittt:? n — "Ofi? 
-r/u^a vsHy **DfllJt, &£*Pt£o Z<D4>* 

SlcflMfcL-Ct, J:t\ 
[0 0 2 1 ] 



(i, *BWff»5 t 0 8 5, 6 9 8 *lCflB^$jft"C^ 

[0 0 2 2] *fc*jett*Ki:©a^*fefflv^»^ 
(i, 7Ktta»«C<**±, iS^3 0%-^9 5%cotI<^# 
*LT*3 0, 38 9 (lp%7 0-5%) 
So »*L<tt. *tta*«t**:tt, 6 0-9 51*%* 

oT* £>f V£fij**0>7 0— 9 9 . 8 !*%«:£*!> 
So ff*L<l±, *tta*HJt<*l±, Lfc 
»^(49 4-9 9. 8 *M*«»*»«Lfc» 
3*1*7 0-9 9. 8%*£* ; *LTSW**S&Lfc» 
^48 0-9 9. 8%£££>3o 
[0 0 2 3] 

v [0 0 2 4] Mn : WJH #«Kc*«*3J:V« 
T-f*. >T>^^*s/ hHlS'JafiHtSriiUT, «tt 1 

^^a»tcJ:o-C, ft^-(^«:^L{c< < 45. ft 

>-l 5 ^u>\ L<ii0. 0 0 5 ;^ny-5 
^^u^, §<b$tf£L<li0. 01-0. 3;^d >"C' 

[0 0 2 5] »«LfcWPH*. K«tfc?e^*^(±®o 
^?E? [IP^^I^^^— (presscake) ] tfllV^iV\ 

BIlJgfTSJlfc^HWffrffS . 0 8 5, 6 9 8-^lCP^ 

[0026] ^jRittiARSftfbtt^a'htt^t, 



(5) 
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[0 0 2 7] ftft : ftftii, *tta#«H*(wPT«*»tfc 

[0 0 2 8] 4^?\zm\<^fti&&Pc<n&bm*, ±t 

:/y ^ h-y K^ttffia*&oTL*5jK * 
>^oiltt;S<5^, Mrco. 01-20%, ftp* 

L<(±0. 05-8%, «tUff*L<(il-5%<Otff 
St5o *JBM(C*ffl *m#PF*5. 0 
53, 4 9 5t, f 5, 203. 9 1 2f, 15, 10 
2, 4 4 8-^(:iP^£*lTV^ 0 
[0 0 2 9] B^a-H*, HK^Vtt, Htt, *5j:iW 

T^S 0 *:H±»»tt, 

[0 0 3 0] *«WC*t>*Jfl*BE-f*^tt!fe»^tt» 

fcfcAtf, tttt, dctt, £p°tK *5j:tjKSJcctta!» 

T/{k£** *^A^Wk£*, MI7!/^M 

*Wk^*, ^^wk'&w* +yywb^ 
✓-/Wk*4*k r^Wk-fr** ***i<*v{k**, 
v?wt*«, TS/^Wk**, h7*y Wk-fr 

[0 0 3 1 ] ^JBWT-ftt^rffl^liF^^^ttJfefttt, £ 
t LT*S4iMsk 43 J: W8»t<?5 J; 5 ft**fefti«?8 

/u^^y, ^f^fyft^, r^ys^fk^*, *y 

v V fb£«9 , * * + > {k'&ife *5 «fc T v? V i \L%m 

So 

[0 0 3 2] >f ^^a«*icffl^5ftJp|-c0fei:*li, * 
fiT'O. 01-20%, SiKltO. 0 5-8%, J: 



o m i L < {± i - 5 %os#ft-r So 

[0 0 3 3] 

^-ois^ffiiifi^y^-^tiffl^itiSo 
[0034] 7^<yi*#y-?-[* s «sttt^y^-(5^ 

£ 3c ffi { k-t- S ibSk \t ta V * ft , -t ft I a if & * 

57 v^A/j<y^-(i, ^Rwsrjas-raotcjaswtc 

B»ft*4, 5 9 7, 7 9 4#(CBB^S*fC^S 0 
[0 0 3 5] ^HWSrittfii-SOJCiBLfc^py^^y 
AB, BAB, *3J:t^ABCa!<n*jt-C*>S 0 

10 8 5, 6 9 8»*3J:^»5 . 2 7 2, 2 0 1 ttfe 
VI^Ri-H^fffUK^Ba* 0 556 649 Alfli 

[0036] ^ y ■^-(c^itts'irffis^v ^n**** 
r^v, ^!Jy, n -y^ywe/V'^y 

Jfe£ ; J—frT% v (DMEA) , y^SO- 

;>/j:iW^3-^7;y; t'y^y ; 2-r^y- 
2-> ^/U- 1 ->^n^V— ^ ; *»fkr^*^»> A ; 

y^^i., -^hy^A, *5«to=* y ^^ncir 

OT/u^y^Jg^cDfk^J:^^(ittS, *ti*SJ*» 
f/l,x^ y — JUT * v, 2-7^;-2-^f/u-i- 

/d/v-/k e>wc*»{k^ h y !>^t*»fk*'y 
^iurii, *K<k* y ^-MMSKfti u\> r^y-^e 

h 7 7/^ /u7 y * - •> ^tscf ft t © : t t)"Ct 



(6) ISGB 3 ? 1 0- 1 9 5 3 5 5 



5. pH*#y^-, -rttfrhviL&kT $ smnwjy&s 

fi-f&XV Ra»tt£<0V*1"Jxa»*»»DU *?P 
[0 0 3 7] ^ffc#y^-<^fi{*, 

RS*X*^ny^*y^-tt, 2 0 . o 

oom »ii<iiio ( ooo*»-efcot, mm 

tttctil. 5 0 0 — 6, 0 0 0<£>!aHl-fc5o 

[0 0 3 8] *y ^-te^t&am, -f >*ffljawa>£E 

*(CK<5#0. 1-2 5fifi%, #*L<I20. 1-8 

[0039] 3 v# y — fflmffl 

x^/u^ a ^#y^-as*osu*, yA>»*fct±y* 

^y-r- : -^-f >*R3;fctt«&*^w >R ; 

>- ; >f ^avR ; N — h'-^t'o y ; y /UT ^ 

LT«tv\ ft»w4r*y^**fci±y y^^y 

-e-{Z(* N ^^^yyHft^^u (MMA) , 

(ema) , y^R^ptf/K y**y 

^Hn-^ (BMA^ttiNBMA) , y * * y ^ 
R^3r>^K ^^^!)/VB2-xf;U^^ (EHM 

a) , y/nw-^^vK y y^R^y ^ 

(LMA) . >^^y/H^f7D;K y**y^R7 
y ^ y/^Kt Kn fvu (HEMA) s 

y y /u»t Ko^o tvu, 3i h^v- h y 

V^y =1— /b> * ^ y U— h (ETEGMA) , y*^ 
y/U-R2-^ h^rv'xf/K ^^ynnhy/K y^ 
^ U /Vg 2 - b !J ^ ^r;/xf /U, / $ ? ]} /Ug£ 

(GMA) % y y /uRp - h y 'K y * 

^y^Ry/utvK r^si^^K r^y/HS^^- 
/k r^y/uK^ntVK r^y/uR^fvK r^y/w- 

r^^vk y /wr^ y r^y./Hft^^-Ty 

/K y /U»7ai = /K r^y/utt Ko^^f 

/k y /uRt Koap->^o t*/K r^y o^hy 

A\ y ^St2 — h y ^ f-/k>Ddryxf;K T^y 

/uR^ys/v^K r^y^Rp-hy/K r^y/uRy 
vwtVK y^y^R (maa) , r*y/uR. 

!)/*^f/U7 5;^ (DMA EMA) . y*^ 

y yuRs/m^vur 5; y y ^ y /uR t - y 

t * ; r^y/uSJvVf/ur^xf/K 7^ 

y/uR^^urs: y c^f^uT * /y'a tvu 

y**y/U7*F\ t 9 2 x ) ^7 ^ K\ T^y^Ti 

y y /uRy^K y y ^r^/k 
y ;uR2 -3i j fv^ : *S'7K y ^ ^ y /uRy-f-^t y * 



^y/wfty^K y^y^R* s^y ^ y ^R^ 
y ^ yif^bBKLt^^ya >-c£>£o 
[0 0 4 0] x-7^v?3 v.if y ^-ii, ^u>^y = 
-;u^y 9$ y u— htfcii^uv^y ^ hy7 

v\ 

[0 0 4 1 ] i-e;u^3 ^#y-r— (1, CHz =C 
(X) (V ) [*<K Xf*H£^t*CH 3 Tfc'K 
Y' li, C (O) OH, C (O) NR2 R 3 , C (O) 
OR4 NR2 R3 , C (O) ORs , iti^ixib^m 
X'hZ {tiiil^ R2 teXT/Rz It, ^ti^tt^LT 
H, tU<tiCi — C 9 COT/U^yu, 7y- ^4fe*±T 

/u^/ur y — /u-efo*9 , R4 ttci — cs (T^r/u^/u^ 

7^£^^'A/TV^■C4> <tV^Ci — Czo 07/^^7^ 

[0 04 2] Witter y -^-S^J 
fjKy-^-^e><cJ5WJ;<93»ifn5, «3Stt^y-^--c 

B , 0 8 5. 6 9 8*(cBB^StLT*3»5, b 
yyoty^a!fy^-tt*ll»l¥K5. 5 1 9. 0 8 5t 

[0043] iM^ y 1 1 xv/ui; 3 v 

-7/W^^^ybSl:iiO. 0 1- 2 0BJg»Il 
%, »^L<(i0. 0 1- 5B»»Ii%Wi, 

t±, 5.1-20 aJF^H%^tr-SS LT J: l \ 
[0 0 4 4] ^co<tilc7)^ 

[0 0 4 5] S*#UJ:<*PfenTt^S<t5lZ, >f>-^ 

J:v\ EDTAtoj:5*AK-f*>*l-«Sl**D*.T, S 

H^SiSiJ, feit^t^flll^T^ y /Hiifcli^T* y /H4 
7j<y -7— cr> J: 5*ft!i^*D^»*0ffl4:lra^.T, -T>^*fi 

[0 0 4 6] -O^^fStt^iL/HK 



(7) 1#WI¥ 1 0- 1 9 5 3 5 5 



*>51rM*, b fiH^fflS (liquid jet intera 

ction chamber)fiT s H5 00 0 ps i 

LT, »fe»^*ttfi#a*+J-»-«w»»Lfc»»« 

*«art-*>wfct-J:oT, aritL-CtV^o ^ v*^— * 

[0 0 4 7] CO^tfeygli, WBLfc^fls* 

rfca*S*U\ *»Lfc#ttifcW\ &v^aaft»R* 

£*jdx.t, isso/HjiicHiL^ttfl^ fe* frfrw « 
[0048] f— b^y v*ti±* *f 

-O^li, ft20^y/cm~ft8 0^>'/cmro 
ttffi, J;^fil<f±2 0tt2 5y>fy/cm^6 

HF*PTffi<Ctt*tt, 2 0 c PttT, #*L<li2 OTCT? 
ttl. OcP-1^10. 0 c P^8it*$. 
[0 04 9] 

[Xttfl] aT^*Ifl (»*3J:^<— fe^-^*±, 

[0 0 5 0] ^Jlsisa ^tfV ^—^feftl 1 : 1 2 y y 

h7tFn77y (THF) 4 0 0 2 gfeWp-^> 
U>7 . 7 g d ^ 37 -7 ^ =3 {ltt& A/ /"l 0 &^T% M 

h<01. OMTir h- b y ^8*8*2 . 0 in 1**0*. 
fc„ BMMMtLT, l-> h^-l-HMf^o 
*y-2->f^Q^155. lg (0. 8 91 

M) ^SAlt *»i y^»2-^ f^r 

* y ac-?vU 2801g (17. 8 M) ] S: 0 . 0 #cOB# 
,&T'MfeL, 4 5#A»ltT»D*fc. Wt&I^T (9 9 
%Sra^S^y^-* 5 Sit) ltl0 0»8, I 
[> y/Ug*X^-/W2 0 4 5 g (14. 4M) ] SrM 
»L* 3 0Wtti^DL/^o 4 0 0#<nB$*T% 3 1 



Lfc. £I+T1 7 2 5 gOjSMC«:l«*Ufco ^S^T 
\k, << y/a^V-^ 1 7 8 3 g Sr2JDx.ifco 

[0 0 5 1 ] :fti:J:9, B?K#a*4 9. 6%<D, 
^ y ^K:/fvU//> ^ ^ y ^R^> f*^7 5 / afvw 

(2 0// 2 0) ^Xns/^jJfy-e-^KiSLfco 
•Crc7>/K y ^-Sr, r^y ^S£2 0 5 2 g (17. 8M) 
T+?oL, 7K(w$£ffcLT (inverted) , tfy-*'— 
1 5%SiflE*fl5ofc. 

[0 0 5 2] x^ 3 y#!l?- 3?JtS9 2 : 1 2 J y 

KP77V (THF) 3 00 4 g*JJ:W^f^7. 

t, -x h7yw>^^m- ^ po^y/x- h 
1 . OMTir h~ h y /U^ffi3 ,0ml £*J0;i£o SI 
tfcffltl>X, 1. 1-t*^ (b^f;VS/n^» -2 
-^f/V7'o-:y2 4 0g^aAtfco BW&I (rl>7 
yUT^x^Am-^ p P^<y/x- h^l . 0M 
K= b y/U«iK3 . Oml) £P$£L, 15 0W» 

ttT*nx.^o ewe 11 o * ^ y yu» y ^ 

1 6 3 6 g) *0 .»OS*jft-CBBteU, 3 0#;W*Ti6 
j)0lt I^TITSOM, WI&I I I 

2 # y /HftX^/w 1 4 6 9 g;fcJ;U^ h^v- b y 
y/Ua-^^^yu-M 2 7 4 g) 3 
T&»d»*tr*p^.fc. 3 2 o#0>fl$j{re. 6 6 3 g<o(fc* 

aWwaRB^Bll, 6 24. 0gOftJt479^a^l» 

H-C 1 2 3 9 g <75j6ttC*l** L-^o 
[ 0 0 5 3] a¥*&^fl: (Mn) ^5 1 

4 o r\ m&fttf 5 0.8 %c^, ^ ^ t y /nsy^/v/ 

^ h*is b y xf l/y^;U3- /u/ y U~ K//> 
^y/^AByn^M?^- (5/10// 10) 
£8*i£LfZo wC03j?y-T— 7 0 1 g*l 2 7 g^KOH 
(4 5%r§ffi) -e*fPt, -t*75»iK* 2 6 7 3 g<OKW 

[0 0 5 4] ai-e/U^a Xs^ y ^—SS»J 3 : 1 2 y y 
h^77^ali, Jt^^ a*it. N 2 An, K»ff 

Kb-75> (THF) 3 0 2 7 g^J:U J p-^y^> 
6. 2g£, r^^y^^tCfti^/u/fo tfcW*t\ fttStt 

hcni . OMT-fe h— h y ^i68$2 . 5ml5rjJDt/:, 
M^Jt LT, 1. ( h y - 

2 _^f^y D ^>2 3 4. 4 gS:aALit. I 
(•r ^yf^TV^x^m-^ n d^O/^i— h cO 
1. 0M7t h- V 'J ^JSJK 2 . 5ml) SrUBtfiL, 1 

5o#*wtT»p*fc. fttisi i (y^^y^Rhy^^- 

;k>y;H 5 8 0 g) 40. 0 »WB*jST'M*6 L. 3 0 
#?WtTi&fiOLfc e ftt&I I^Tltl 2 0M, « 



(8) teBBsPl 0 - 1 9 5 3 5 5 



&I I I W^!l^B^H 4 2 5 gi3j:t;^^ 
yM^f/V5 0 3 g) SrBMfeU 3 0^dW^T*D*. 
fc 0 3 2 0»^-C, 6 5 0 gOrJ^y-^i 
Eo»»l;:iD;U JKHSrBBteLfc. 
BS] % 1 2 5 0. 0 g©ftISr77^3^6l»4Lt. -f 
y^p^/— /W l 8 2g^it 3Kfi«r«t1\ ^fc> 
-£T 2 7 9 2 g Oigttf:^ Lfc. 
[0 0 5 5] ±tb|Ci *} , (Mn) **2 9 

v-(10/5//10) ^SiigL^o ^(7)*U^-3 
9 6 g , 2-T S y - 2— >^vU- 1 -^u/V—zt- 
(AMP) 6 8 gfeiO^JItt^^^TKl 5 3 6 gSr— tttc 

[0 0 5 6] ^tfc*J#y ^- 1 : 1 2 y y h*<D7 5X 

7> (THF) 4 0 0 2 g*5j:t/p-*t/U>7. 7g 

OMTir h . 0ml^^JD^^ o BS*6»Jfc 

L"t\ 1 - > 1 - Ml 

^vU^n-O 155. lg (0. 8 9 1 M) ^r^A L 

801g (17. 8 M) ] £ 0 . 0 j)-<7>B» jR"CBBtt U 
4 5^ i itT*P^L^ 0 SWSlrtSSfeT (9 9%£Sx.5^ 
y-^-j&SEJS) ITIOOM, WSI I O^U/U 
R'OiJ/H 568g (8. 9 1M) ] SrBJteU 3 0 
#?W*TSa0Lfco 4 0 0#OB#,£T\ 3 1 0 g<7>te* 

ftl 7 2 5 gW*jfcfc|»*Lfc. IS«*Ttt, -Yy^ 
p/V— /H 7 8 3 g^Dit 0 

[0 0 5 7] rftdJ:^ (Mn) #50 

!l/U8^^f/l'7 S (1 0//2 0) 

SAiffiffi Heliogen 7072DD PB15 «»* 
1 --fu/<J—)V 

Pe1^S^-lt/-Zo rfttwJi'J, 6 0%cogcf4i: 4 0%<O# 

Stf4/#f&£« (P/D) Jtfi, 1. 5/lt'W:, & 
l^T\ 5. 4 7gt08 6. 3 3. 3 g <7>^ 

tkffi, *5tt;i 6 1.23 gWK'f U * 

[0 0 6 1 ] rftCiJ; 1 ';, g&*4£i 0%*oJ:U\ y vfift 



^ny^*y-r-ft«JtLfc„ 
[0 0 5 8] #ifr?FJ*y ^-2 : 1 U y h/K7)77^ = 

(±, «*H\ N 2 An, ttflMFtba. *J 

V (THF) 8 3g*JW*>f t'VO. lgt 
7 7 * =^tt5X/u*io IfcV^ f&mtLX, y-Y^rf^- 
/UT^-^m-^an^y/x-hWl . 0M T 
HFgi2 3 0 /z 1 SrAD^^Co TMhMk It, 1, l- 
t'^ ( h y ^fvuS/n*^) - 2-^^^a^<>5 . 
Og (0. 020mol) ^aAl/: 0 I (r* h-7 
■y^/VT 9i»m — ^ n o^y^/x- 1 . 0M 

THFM23 0/il) «:M*&U 13 0»dMfC*P 

i [^^^y/nfthy^^u>'y^4o. 

86g (0. 2 5 0mo 1) ] «r0. 0 »0^jS"eBB<* 
U 3 0#3HtTS»lLfc. ^ I I jft^T (9 9%£ 
fflptS^y^-^KJS) IT3 0M, I I 

^^UMH>^5 6. 90g (0. 323mo 
1) ] 6 0»^ttt*D^.fc. I I* s * 

Jiiv [x h^v/ h y xf uyy y ^-/u^ U i/- 

h 2 1 . 21g (0. 0 8 6 2mol) ] *BB*&U 3 

-/^tot/to 9 8 g o«jBEi: h y h 

#e/^7>4r«»iL, 1 5 3 g<D2 -fo V K^tlMt 

[0 0 5 9] :^:J;^ @»##4 0%<^ ^h^riy 
h y y// y /i> 

IH^//^H/»'B (4//15//12) h 

y y^^y-^— feKiSUfcc :oyo7^^!)^ 

— *M lOOgi:, *BMfc;fc y £ J*<0 4 5 1 1 

tSftlt *ftLfca, ttflS:2 8 9 g^ty* 
[0 0 6 0] mWft&Wi 1 : v^T VJMWMRRS:, 

2 0 3.2 
15 0.0 
4 5 0.0 
-Bfffi^B AS FttU 

[0 0 6 2] Mft^ttffi2 : 1 y *y hyKOt'-^-(i s 

tfcffllJK y -7— 2 S: 9 4 g t * 1 3g S: Atlfc* ffltl* tft 
#5>, 18. 7 gtOFWJR&iHff (xizt-^-v — v-W 
y r>'7^- ^ K/^— ^RfffficnDegussa Corp. K) 
Lfoftittftiit. $±<c»^»i4ofc 6, M— l 
1 OF^^^D^^-^^-f (Mikrofluidizer) (-e 
■y-f-a— tr y yffl- h >BfSE^Microfluidics Cor 



(9) 0- 1 9 5 3 5 5 



10 8 nm-e*>9, fif&m<r>mnm&te 1 5%T?fc 
[0 0 6 3] ^-?^i> aVl : ^^yUC/ 3 V*" y £ 

au^/Ui? a y — ££#J 1 
EJC»0*#Sr»«S-frfc 0 il«L^B#£T\ *2 7. 
5gd:VA-044 (ft#«2ES) 0. 6 8g«rH0i 
fc 0 S3'Ja>77^3rt"C, flMSl (tK5 6 1 g ; > ^ y 
/Hft n - y^/V 2 2 5 g ; zt-^/u^ a ^/K U -v— ££#J 
lf§r&14 2g) £ s ^2/^<>/<y/^(Eppenbach) /fc^e 

0 O^^^tr^^yX^i^D^.^ flt»l «)jW»l35S^ 

.12. 5g<7)7K<t 0. 6 8 g<DVA- 0 4 4 ^ 
<D»-fr»SrSl£7 7^3|cJMlxfco RJfc77;*=»G>** 
0«frB2»8EU fcV^^fflUcjftaiLfc. 

[ 0 0 6 4 J rc-r/Uv? 3 is 2 : H?g» 1 0 %0>«vl^ 
S*l»iWH * * 9 V h h y 

^uv^y /v/ 99 y u— y (20/80) 
[0 0 6 5] £1\ * y yui^y^/w (ioo. o 

h (4 0 0. Og) ts zf^jV^jViJ-f^^ (5.0 
g) 2- fcTo y (6 5 . 0 g) Liponic 
(SftiSV) EG-1 (3 5. Og) ts ^/^3>^ 
y-^— *3t#J2 (3 9 0. 3 g) t, -£LT* (2 5 
9. 6 8g) t % ro»UkLfc»***r«HUfc. C*X<b 

-C2 0»M*#l>fc. 

[0 0 6 6] &V^T\ K^T^^Tk (5 5 7. 5 g) s 2 
- t'n y K> (6 7 . 5 g) , &&&3tmm9 Liponic 
EG-1 (3 5. Og) £r N flURffl-^h/K N 

[0 0 6 7] fltl&I : fcfe^DJ&UfkLfca-fr* (1 2 
5 5. 0 g) 

«f& I I : f&M (50. 0 g ) , m&IMtf h y 

£A (0 . 6 7 5 g) 

I I : KL<<*>fo (15. 7 5 g) , aBBEttTV- 
^e=*A ( 1 . 1 7 5 g) 

«J& I V : MM*>7l< (15. 7 5 g) , iaSEKTV* 



J£9J 1 T?3cE{ttfc> il^Bn-^f/H^x^^v? 
3 >7Ky^»Sr, «T^«t 5l-LTH«IUfc : 

2 3 3 
2 5 
2 5 
(0 . 2 5 g) 

±&<Dm^ i <n i o%, et& i i <d i 0%, 

0 9 0%*5iW«iei I 09 0%Sr, 7 5»BBdWtT» 
(::{«& Lfc. roXS^i-tcflB^jS-C, ft»IV 

8L I V<7>iiflD<7) 3 #0 1 «r^D^/^o Ef&£ 1 5» 

CI 2 0^BBM(t, U ffii©L/^ 0 

[0 0 6 8] L-eyUi^g V 3 : 6 3 7 g(D^^ y A^ft 
*?vU£ 6 3 gO^^ y ;Hn -r/^vu*, ftitfttt 
SIB W^S^-flf— ) l*3T\ 7 00 g(Ox^^ 3 y 
#y-^-R3£ffil3J6aS4 3 15 gfO^^-^zK^P^^ 

fc 6 , *> <b a* C *f Lfb 6 4 

T% :fcJ:*3 0#IH«#*:l*tffc. r<0JUfcLfc««* 
*rAftfc*TlMh i*AP, *5±t/JD» 

-c\ tK^7 o~7 2X;{cmmLtio ftv^-e, 

2%7KSffi^J:U J 0 . 2 5% (fLfkLfcS^Wtcfflv^fc 
5Sfi%<75>!K^?S<t L^'bOir^r, »JB«<oa6(-*D* 

^y-^-MCl^V^O. 1 4%Tfcofc e "f^fi(7) 

*.fc. -SB 14, »UtLfcS£*£E«HBW-hy 
»DW*|B]oB#jS-efTV\ 7llalB(4, rixe>w4*K<oJB*P 
^tt^)o^:tftCffC\ -tLTHIalBli, 5»® 
(Iff o7t 0 }#bil67f7^7^, 8 0-8 5tt'l 2 

[0 0 6 9] XttM i 
/i : 

ft (^7i^) 

=3 y h D— )V 1 Hffi^'l 1 

6.0 6.0 



2-3if-/U-2-t Ko^i/^f^ 



7.2 7.2 



(10) tm¥*\ 0- 1 9 5 3 5 5 



Kn-^^V (draw down) L/^o S*#*ft*IB^IBH 
!*» 5# 

n ^ h 1 4 

ftttffil 1 3 

[0 0 7 1 ] 31*00 2 
£JLT»*»t, "^*^-f y * • *5-=7—X~l 0-1 



2 6.8 



18.8 



8.0 

[0 0 7 0] 



4 mm 

4 

2 

[0 0 7 2] 



2 4 i$m 

4 
1 



2 0 



Xlk0!l2 

2 0 
9 
5 
6 6 
3. 6 

m 



[0 0 7 4] 



2 - fn y 9 

Sftffiff Liponics EG-1 5 
^^■^7K 6 6 

^.co^f V^^r, Hewlett Packard DeskJet Printer A* 

ao, «ofti^«s^o»vM-i:^*, i-5^*a (i 

[0 0 7 3] 

Sfftffiffi Endurophthal Blue GF«» (BT-617-D) * 

y /uk-o^^//* y i3// io 

Zonyl FS-310a7 3/{bej{k7K**ffiS*»J 
(DuPont &») : 
Sftffifll Surfynol DF-695 (-;yv'/W^7^rU>^^S^ 
Air ProductsttR) 0 ■ 

sic - ^ — C/^ — v^'i-H — 3.— T — ^/5r£E<7)Cookson Pigment. Inc. 

=3 > h a —;V 3 

fiS:%(D7 9 y /Hiltll-f h y ^-^ (WAQE.WITCO Chemica 
1 tt*i(OSftiS« Duponol) SrE^-C^-Tv^a y3?r 
■Ri-SEJL»«±, ^j5EW2(if[iicL/r^4r^ ,f JiSL 
fc. 

[0 0 7 5] J*K : = > h a-;U 3 <h Hffitf'J 3 <0 << V ? 
Scitex Digital Printing (SDP) 7 X )> V^v KSr 
~Sfifa (binary deflection) ^ — KtMUSt-f > 



4 . 5 
3 . 0 
3 6.3 



0 4 

1 6 



[0 0 7 6] 



(11) ftmW-l 0 - 1 9 5 3 5 5 



yfVyF (drop-on-demand). fcJlUHRW ^ 4 V* y V V* V T-ffl^o<OUig^ LT^o 0 r 



(72)J8W# #-7^57 ^<K^U^ (72) *W* 
T > y #-&*H 19803 r-'^ !>i7W 

1314 (72)5£95# 
(72)219)^- a^<— h tK— /U 

7^ 19713 x 7 ^T'J+I 

K9-f^ 449 (72)3§W# 
(72)#W* '>3T-)-77 

7^ 19317 --O-vvW^T 

~^3>- 29 (72)*W# 



v?3-if7 aKP-K !)7-Ky 

r * y ^-s^d 19808 r-'y >i7« 

7^U^^i 19331 ^^vvU^-T 

m =i^=3— Ktvu tr— . . 

* 789 

r^y*^*H 19802 7*7 

n^^ K^-T 

y 4604 

T*y$&%tm 94070 *!I7^=7 
K 123 



v 



